The urinary output of hypophyseal gonadotropin by normal women has proven exceedingly variable from month to month (1, 2) . Thus, the usefulness of gonadotropin assays for clinical purposes has been disappointing and is now limited to the demonstration of large excesses of hormone.
The status of the gonadotropin assay as a potential diagnostic measure in men is still in doubt. More normal data are needed to detail the normal range of excretion and to settle the disagreement between Harris and Brand (3) and Heller, Heller, and Severinghaus (4), concerning the presence of a cycle in men. Accordingly, the present study was undertaken. Concurrent assays of estrogens and neutral 17-ketosteroids were done to determine any correlation with gonadotropin output. The output of these sex hormones follows the pattern described by Gallagher, et al. (5) , except that in their studies androgens were assayed in capons.
MATERIALS AND METHODS
All urine specimens were complete 48-hour collections, kept in cork or glass stoppered bottles, containing 10 to 15 cc. chloroform. The urine was placed in contact with the preservative immediately on voiding. In most instances, the bottles were kept in the cold during collection. The chloroform is important since it limits the toxicity of the gonadotropic extracts prepared by tannic acid precipitation, without interfering with the colorimetric reaction for 17-ketosteroids. A rubber stopper is probably not desirable since chloroform can dissolve material from the stopper which may be chromogenic in the Zimmermann reaction. The methods of extraction and assay in this study were entirely similar to those previously reported (1) , with the exception of several modifications made in the 17-ketosteroid reaction, to conform with the method of Callow, Callow, and Emmens (6), as detailed elsewhere (7) . The final color was read in an Evelyn colorimeter, using filters at 520 and 440 millimicra to check the purity of each extract (8 (Table I) . Neutral 17-ketosteroids. The figures for 17-ketosteroid excretion for the first 2 months in subjects N. S. and N. V. were reported elsewhere to demonstrate that the day to day variation of + 40 per cent about the mean, which normally occurs in both men and women, is due to an actual fluctuation in excretion of 17-ketosteroids (7), and not to non-specific chromogens also present in urine. In the present study, the average of the daily outputs was constant for an individual but varied between subjects. ketosteroids by 4 medically normal men, during 3 or more months, and by one man for one month. Two facts stand out from this study. (1) There is a marked and unrelated, day to day variation in output of hypophyseal gonadotropin, estrogen, and 17-ketosteroids. (2) There is a striking fluctuation in the excretion of gonadotropin over longer periods. There is no evidence of any cycle in the excretion of any of these hormones.
The reason for the fluctuation in the levels of gonadotropin is difficult to determine. The question immediately arises as to whether this fluctuation is due to a real increase in excretion of hormone as the result of a physiological change, or is due to an apparent increase in excretion caused by spontaneous variations in the sensitivity of the assay animals. The honesty of all donors seems unquestionable and there seems no likelihood of the specimens having come from some other source, either accidentally or deliberately. Periodic testing of the mice throughout the year with a standard weight of gonadotropic material, obtained from a castrate urine preparation, reveals a significant increase in the sensitivity of the mice toward the end of the summer. The sensitivity is, however, quite constant through the rest of the year (Table II) . The mice were not especially sensitive when tested at the time of the very high values displayed by subject N. H. Therefore, these values appear to be real. However, the fact that the high titer did not reappear during the next 8 months was disappointing if the initial spurt is to be accounted for on a physiological basis. Whether the spectacularly high values are real or not, the fluctuations in average gonadotropin values over various periods must reflect a true physiological change in view of the occurrence of this phenomenon in all subjects. The evaluation of abnormal excretion of gonadotropin by present technics must take into account these normal variations, whether due to physiological change or the result of limitations of the biological method.
It becomes dear that the clinical value of hormonal assays in men, as in women, is subject to sharp limitations because of this variability in the normal hormonal output. A marked increase in the excretion of these hormones can be established by a few tests, but a subnormal output can be determined only after a long series of assays. Random samples over several weeks from a 399 The average values for 17-ketosteroid excretion fall within the range of output of normal women (1) . This does not fit with the generalization of Fraser et al. (12) who postulate that men excrete more than women, on the ground that an equal fraction of the 17-ketosteroid excretion is derived from the adrenal cortex in both sexes, whereas the men excrete an additional amount from the testes.
A word of discussion concerning assay methods is in order since these undergo such frequent revision. For example, the colorimetric determination of the neutral 17-ketosteroids, a more or less standardized chemical procedure (6) , has been recently extended to include fractionation of these steroids (13, 14) , and this fractionation will probably be adopted for routine use. The determination of estrogen or gonadotropin, as yet a biological procedure, is in an even greater state, of flux. For the estrogens, the principles of extraction are generally agreed upon, but a number of assay methods are in use (15) . For gonadotropin determination, the lack of agreement includes both extraction and assay (16 (17) , and less toxicity has been observed. Smaller amounts of alcohol are necessary than with the alcohol precipitation method, and the method is quicker, since dialysis of the precipitate is not necessary. The tannic acid method also permits the assay of estrogen and androgen on the same specimen, which is not possible with alcohol precipitation. A possible objection is raised by Evans (18) who has stated that follicle stimulating and luteinizing fractions may not be precipitated equally by tannic acid as compared to alcohol.
A review of the control data from the mouse assays with the same preparation of gonadotropin 400 reemphasizes the necessity of having an adequate number of test animals to assay the extracts. The value of a one-animal assay is obviously very slight, and even a 3-mouse test may give a positive, negative, or markedly positive result with the same dosage. It is, therefore, advisable to use at least 9 mice, in groups of 3, testing the suspected unit level and a level on either side, so that a more positive, and a completely negative, group confirm the result. The other alternative is to use large numbers of animals at a given dose level. Less than 5 m.u. can rarely be tested because of toxicity, so that only 2 groups of 3 mice, for 5 and 10 units, have been employed at this unit level. In any event, a 24-or 48-hour collection is necessary to furnish enough extract to assay for these lower values. The same applies to the estrogen assays in rats. It is also advisable to use the various dose levels soon after their preparation, since aqueous gonadotropin solutions slowly lose potency. This is an important factor if several reassays are necessary, especially in the warm months.
SUMMARY
The urinary output of hypophyseal gonadotropin, estrogen, and 17-ketosteroids of 4 normal men has been assayed over a period of 3 months or more, and of one man for a period of one month. Marked fluctuations are noted when the outputs of gonadotropin over relatively long periods are compared, and a similar variation is noted over shorter periods in estrogen and 17-ketosteroid excretion. No correlation is found between the output of gonadotropin, estrogen, and 17-ketosteroids. An increase in sensitivity of the mouse uterine test has been found to occur in the late summer. The implications of the above are discussed.
